A study of Zooplankton community has been carried out at four selected sites on Dukan Lake. Samples of water and zooplankton were collected monthly for the period from July 2015 to February 2016. Some physical and chemical properties of water were studied and the results showed that the air temperature were ranged from 0 to 36.16 °C, water temperature ranged from 2.83 to 34.66 °C, hydrogen ion concentration of studied sites were found to lie in alkaline side, it was ranged between 6.87 to 8.57, electrical conductivity ranged from 190.79 to 850.08 µs.cm -¹ , turbidity ranged from 0.9-7.7 NTU, and dissolved oxygen from 3.3 to 6.8 mg.l -¹ while BOD 5 were ranged from 0.53 to 34.66 mg.l -¹
Introduction:
Zooplanktons are invertebrates occupy a central position in the food webs of aquatic ecosystem and they form a food webs for the carnivorous as well as omnivorous fishes. They are depending heavily on algae, bacteria, protozoa and other invertebrates for their feeding [1, 2] . Zooplanktons are classified according to their size and developmental stages. Size categories involved: picoplankton that mesure less than 2µm, nanoplankton measure from 2 to 20 µm, microplankton measure from 2o to 200 µm, mesoplankton measure from 0.2 to 20mm, macroplankton measure from 20 to 200mm and megaplankton measure over 200mm [3] . Several researches have been done concerning the zooplanktonic Invertebrate, including Rotifera, Cladocera and Copepoda in different Iraqi water surface such as Himreen Damp [4] , Al-Qadisia lake [5] , Greater Zab river [6,7,8 and 9] . Moreover, 14 genera of Rotifera were recorded by [10] in Darbandikhan lake, the results showed that density of Rotifera in the studied sites ranged from 4 to 134 ind.m -3 . Finally, this present study aims to survey and study of zooplankton community in Dukan Lake Some chemical and physical parameters of lake water were also measured.
Materials and Methods:
Dukan Dam is located On the Lower Zab River, about 295 Km north of Baghdad and 65 Km south east of Sulaimani city situated on the longitude and 44°55'E latitude 36°08'N. This Dam was constructed in 1959 as an arch dam upstream of the city of Dukan with maximum storage capacity of 6.870 BCM. For this study for sites were selected, three on the lake and one on the lake outlet "river" (Fig. 1) . Samples from studied sites were collected during periods extended from July 2015 until February 2016. Surface water samples were taken at each site for chemical, physical and biological analysis using polyethylene bottles (2.5 L) which had been rinsed twice with the same water of the lake sample before filling at each site. All samples were analyzed within 24 hours [11] . The time of sampling started from 8 am to 2 pm at summer and 10 am to 4 pm at winter. Zooplankton samples were collected by passing 55 L of lake water through a planktonic net with 55µm pore size, and then the concentrated samples were fixed with 5% formalin and later preserved in ethanol alcohol 70% [11] . The zooplankton samples were identified and counted according to [12, 13, 14, 15, 16 and 17] . On the other hand, Shanon-Weiner index and Jaccard similarity index were used to calculate the species diversity and the similarity between studied sites. 
Results and Discussion:
From the table (1) appear that the physico-chemical properties of Dukan Lake in studied sites showed that the air temperature ranged from 0 to 36.16 ˚C. The minimum value of air temperature was recorded in site 1 and site 4 during January 2016, while the maximum value of air temperature was recorded in site 1 during July 2015. On the other hand, water temperature of studied lake was ranged from 2.83˚ to 34.66˚C. The minimum value of water temperature was recorded in site 2 during January, 2016, whereas, the maximum value was recorded in site 3 during July, 2015. The monthly variations of water temperature of studied sites may be due to change in climate during seasons which affected by air temperature [18] .
The hydrogen ion concentrations for most sites were more than 6 (up to 8) many times during the sampling period. It ranged between 6.87 to 8.57, which is normal condition for Iraqi Inland water [19] . The higher value was recorded in site 4, while, the lower value was recorded in site 1 and both values were recorded during August 2015. Generally, in Kurdistan region the pH value of water is alkaline and this may be due to the geological formation of the area, which mainly composed of CaCo 3 [20] . Electrical conductivity level at the selected sites during the study ranged between 190.79 to 850.08 μs.cm -¹. Results showed that minimum value was presented in site 3 during July 2015 while, the maximum value was observed in the same site during January 2016. The fluctuation of EC may be linked to the presence of Chloride and dissolved ions that are the main constituents in water and directly affect the EC values. On the other hand, the turbidity level of the present study ranged from 0.9 to 7.7 NTU. The higher value was recorded in site 3 during September 2015, while the maximum value was recorded in site 1 during August 2015. Generally, site 1 characterized by highest turbidity values among other sites, this may be attributed to several reasons such as the activities of fishermen, tourists and discharge of many pollutants. During this study, dissolved oxygen concentrations were ranged between 3.3 to 6.8 mg.l -1 . The minimum value was recorded at site 3 during September 2015, while the maximum value was recorded in site 2 during February 2016. Dissolved oxygen is one of the important factors in the aquatic system; it is influenced by temperature, chemical or biological processes [21] . Whereas, BOD 5 levels fluctuated slightly between all sites and ranged from 0.53 to 34.66 mg.l -1 . The higher value was recorded in February 2016 in site 3, while, lower BOD 5 value was recorded in site 4 during August 2015. The fluctuation of BOD 5 may related to many reasons; such as pollution resulted from human activities by throwing pollutants directly into the lake and high decomposition of organic matters in the lake during summer due to high water temperature and the release of domestic wastes from Dukan city to site 4 that could enhance DO depletion in water and increase BOD 5 values during August. [22] . Cladocera ranked as the first zooplankton group in order of abundance in this study and occupied the major part of the zooplankton population followed by Copepod and then Rotifer. Craspedacusta sowerbii Landkester (1880) was consider as a new record to the Iraq, it is a hydromedusa measures about 5-25 mm. the identified of it become easily when it takes the form of a small, bell-shaped jelly fish. Translucent with a whitish color (Plate 1). Water forms 99% of the body. Lack head, skeleton and has no special organs for respiration or excretion. Five opaque-white canals, which form the gastrovascular cavity: four are radial and one is medially dorsoventral. Four large flat sex organs (gonads) attached to the four radial canals, opaque white. A whole of up to 400 tentacles tightly packed around the bell margin. Tentacles protrude from the upper margin of the velum (arranged with 3 to 7 short tentacles between the four longer ones). Tentacles are parallel to a radial canal at the edge of the velum. Shorter tentacles facilitate feeding. Long tentacles give stability for swimming. Thousands of cells called cnidocytes, contain nematocysts that forcefully penetrate the skin of prey. A large stomach structure called a manubrium. Mouth opening with four frilly lips. This organism is heterothermic with radial symmetry. Concerning to zooplankton community, Rotifera were ranged between 0 to 690.91 ind.m -3 , the minimum value were observed in all sites during January and February 2016 this may be related to low temperature that causes their cystation, while the maximum value was recorded in site 1 during July 2015. The Copepoda population ranked second in order of zooplankton abundance in the studied sites and formed 43.28% of zooplankton population. that recorded in site 2 during November 2015, while maximum value was 5927.27 ind.m -3 recorded in site 1 during December 2015. However, Cladocera occupied the major part of zooplankton community to be considered as the first group in order of abundance in the studied sites with a rate of 48.38%. The density value of Cladocera ranged between 18.18 to 6072.73 ind.m -3 . The lower value was recorded in site 1, whereas the higher value was recorded in site 4 both records were during February 2016. The depleted Cladocera value may related to larval fish that were observed in the studied sites, and caused the Cladocera depletion as in site 1 where a high fish density is present as compared to other sites this observation confirmed by [23, 24] .
Shannon-Wiener Index
Diversity indices used to reflect the effect of environmental fluctuation on invertebrate communities. According to Shannon-Wiener index, the species diversity of zooplankton ranged between 0.325 to 1.091 bits/ind. (Table 3 ). The minimum value of species diversity was observed in site 3 during December 2015, while maximum value of diversity recorded at site 1 during July 2015. In this study, the results of Shannon-Wiener index showed relatively a good diversity of zooplanktonic organisms. The variation in diversity between site 1 and site 3 it may be related to many factors like air and water temperature, nutrition availability (phytoplankton) and pollution.
Jaccard's Similarity Index
Jaccard's similarity index is a statistical index used for comparing the similarity of sampling locations [25] . The results of Jaccard's similarity index for zooplankton invertebrates showed highest percentage of similarity between site 1 and site 4 reached to 40.74%, this probably related to the number of identified taxa. While, the lowest percentage of similarity observed between sites 3 and site 4 which is about 13.793% this may be due to the absence of Rotifer in site 3 ( Table 4 ). The higher similarity between site 1 and site 4 may be related to pollution in both sites and to the environmental conditions; physical factors like air temperature, water temperature; chemical factors like minerals and biological factors like microorganisms at those both sites. 
